Two Gram-reaction-negative, motile bacteria, designated strains MJ01
The genus Rhodanobacter was created by Nalin et al. (1999) for a lindane-degrading bacterium. The genus belongs to the family Xanthomonadaceae in the order Xanthomonadales (http://www.bacterio.cict.fr/classifgenera families.html#Xanthomonadaceae). At the time of writing, the genus contained eight species: Rhodanobacter fulvus , R. ginsengisoli (Weon et al., 2007) , R. ginsenosidimutans (An et al., 2009) , R. lindaniclasticus (Nalin et al., 1999) , R. soli (Bui et al., 2010) , R. spathiphylli (De Clercq et al., 2006) , R. terrae (Weon et al., 2007) and R. thiooxydans (Lee et al., 2007) .
The type strain of R. lindaniclasticus is no longer available in international culture collections (Mergaert et al., 2002) .
One strain, KCTC 12597, which was also deposited in the Japan Collection of Microorganisms as JCM 16242, showed 99.9 % 16S rRNA gene sequence similarity (AB245365) to the sequence of the type strain of R. lindaniclasticus (AB039167), and several phenotypic characteristics that were congruent with the original description of the species (Nalin et al., 1999) . This strain may serve as a neotype strain, which will be proposed in due course.
Strains MJ01
T and MJ14 were isolated from a sludge sample collected at the Daejeon sewage disposal plant in South Korea. A subsample (1 g) was immersed in 50 ml saline [0.85 % (w/v) NaCl] and vortexed. The resultant suspension was serially diluted and 100 ml of each dilution was spread on a plate of 10-fold-diluted R2A agar (Difco) and incubated at 30 u C for 3 days. Single colonies on the plates were purified by transferring them onto new plates and incubating them again at 30 u C for 3 days. The isolates were routinely cultured on Luria-Bertani (LB) agar (Difco) at 30 u C and maintained as a glycerol suspension (20 %,
The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene sequences of strains MJ01
T and MJ14 are GQ250431 and GQ250439, respectively. Cell morphology and motility were observed under a light microscope (Olympus) using cells that had been grown for 24 h in nutrient broth (Difco) at 30 u C. For electron microscopy, cells were gently resuspended in a drop of deionized water and then the suspensions were placed on carbon-and Formvar-coated nickel grids for 30 s. Each grid was then floated on a drop of 0.1 % (w/v) aqueous uranyl acetate, blotted dry and viewed in a transmission electron microscope (LEO912AB, Carl Zeiss) at 100 kV, under standard operating conditions. The Gram reaction was performed by the non-staining method, as described by Buck (1982) . Catalase activity was assessed by bubble production in 3 % (v/v) H 2 O 2 while oxidase activity was assessed using 1 % (w/v) tetramethyl p-phenylenediamine (Cappuccino & Sherman, 2002) . Anaerobic growth was examined in serum bottles, using nutrient broth supplemented with sodium thioglycolate (1 g l 21 ) and an atmosphere of nitrogen and incubating at 30 u C for 2 weeks. Physiological characteristics were determined by using the API 20E, API 20NE, API ID 32 GN and API ZYM systems (bioMérieux) according to the manufacturer's instructions. Growth at 4, 10, 20, 25, 28, 30, 37, 40, 42 and 45 u C and at pH 3.0-12.0 (at intervals of 1.0 pH unit) was assessed in LB broth (Difco) for 5 days. Salt tolerance was tested by incubation for 5 days at 30 u C in R2A broth that had been supplemented with 0-10 % (w/v) NaCl. Degradation of DNA [using DNase agar (Scharlau) supplemented with 1 M HCl], casein, chitin, starch (Atlas, 1993) , xylan and carboxymethylcellulose (CMC; Ten et al., 2004) was also investigated; reactions were read after 5 days. Growth on nutrient agar (NA; Difco), trypticase soy agar (TSA; Difco), R2A agar (Difco), MacConkey agar (Difco) and LB agar was also evaluated at 30 u C. The phenotypic characteristics of strains MJ01 T and MJ14 are given in the species description. Those that can be used to differentiate the novel strains from established species in the genus Rhodanobacter are also listed in Isoprenoid quinones were extracted with chloroform/ methanol (2 : 1, v/v), evaporated under vacuum and reextracted in n-hexane/water (1 : 1, v/v). The crude nhexane-quinone solution was then purified using silica cartridges (Sep-Pak Vac; Waters) and subsequently analysed by HPLC, as described previously (Hiraishi et al., 1996) . Like all current members of the genus Rhodanobacter, strains MJ01 T and MJ14 contained ubiquinone Q-8 as their major respiratory quinone.
For analysis of fatty acid methyl esters, both novel strains and the reference strains were grown on TSA for 48 h at 30 u C. Two loopfuls of bacterial mass were collected from each plate and subjected to saponification, methylation and extraction using the methods of Kuykendall et al. (1988) . The fatty acid methyl ester mixtures were separated using the standard protocol of version 6.08 of the Sherlock Microbial Identification System (MIDI), analysed by GC (6890, Hewlett Packard) and identified using the TSBA6 database (Sasser, 1990) . The major fatty acids of the novel strains (Table 2) were very similar to those of the closely related reference strains, with a predominance of isobranched fatty acids. The major fatty acids of strains MJ01 T and MJ14 were iso-C 15 : 0 , iso-C 16 : 0 , iso-C 17 : 0 and iso-C 17 : 1 v9c. These fatty acids were found to be dominant in some, but not all, members of the genus Rhodanobacter.
T and MJ14 could be readily distinguished from R. fulvus KCTC 12098
T by the absence of iso-C 17 : 1 v9c and higher amounts of C 16 : 0 and iso-C 17 : 0 I. Polar lipids were extracted and examined by twodimensional TLC (Minnikin et al., 1977) . The polar lipid profiles of strains MJ01
T and MJ14 were similar, each containing diphosphatidylglycerol, phosphatidylglycerol, Rhodanobacter caeni sp. nov.
phosphatidylethanolamine and minor amounts of three unidentified aminophospholipids and three unidentified phospholipids. The polar lipid profile of R. fulvus KCTC 12098 T was very similar to those of the two novel strains but contained a greater number of unidentified aminophospholipids and phospholipids (see Fig. S1 , available in IJSEM Online).
For the phylogenetic analysis of strains MJ01
T and MJ14, genomic DNA was extracted using a commercial genomic DNA extraction kit (Solgent). The methods of Kim et al. (2005) were then followed for the PCR-mediated amplification of the 16S rRNA gene and the sequencing of the purified PCR product. The almost-complete 16S rRNA gene sequences of the novel strains (each of 1495 nt) were compiled with the SeqMan software package (DNASTAR) and then compared with 16S rRNA gene sequences of related taxa obtained from the EzTaxon server (Kim et al., 2012) . The sequences were edited in the BioEdit program (Hall, 1999) and multiple alignments were made with CLUSTAL_X (Thompson et al., 1997) . Evolutionary distances were calculated using the Kimura two-parameter model (Kimura, 1983) . Phylogenetic trees were constructed, in MEGA3 (Kumar et al., 2004) , using both the neighbourjoining (Saitou & Nei, 1987) and maximum-parsimony algorithms (Fitch, 1971) . A corresponding maximumlikelihood tree was also constructed using the PHYLIP software package (Choi et al., 2000; Brinkman et al., 2001) . The topologies of the trees were evaluated by bootstrap analysis, with 1000 replications (Felsenstein, 1985) .
In the phylogenetic analyses based on 16S rRNA gene sequences, strains MJ01
T and MJ14 appeared indistinguishable, clustered with members of the genus Rhodanobacter ( Fig. 1 ; sequence similarities of 96.4-98.8%) and appeared most closely related to R. fulvus Jip2 T (98.8 % sequence similarity), R. ginsenosidimutans Gsoil 3054 T (98.5 %) and R. spathiphylli B39 T (98.0 %).
For the determination of its G+C content, genomic DNA from each novel strain was degraded into nucleosides with nuclease P1 (Sigma) and alkaline phosphatase (Sigma). The nucleosides were then analysed using HPLC, as described previously (Tamaoka & Komagata, 1984; Mesbah et al., 1989) . The genomic DNA G+C contents of strains MJ01 T and MJ14 were 65.3 and 64.8 mol%, respectively.
DNA-DNA hybridization experiments were performed fluorometrically, according to the method developed by Ezaki et al. (1989) , using photobiotin-labelled DNA probes and micro-dilution wells. Hybridization was performed at 51.1 u C in the presence of 50 % (v/v) formamide (with the ionic strength of 0.3 M NaCl) and carried out reciprocally, with five replications. After the highest and lowest values obtained for each sample were excluded, the mean of the remaining three values was calculated and recorded as the DNA-DNA relatedness value. Strain MJ01 T exhibited a relatively high DNA-DNA relatedness value with strain MJ14 (93 %), indicating that the two strains represented a single species. The DNA-DNA relatedness values between strain MJ01
T and R. lindaniclasticus KCTC 12597 (52.3 %), Table S1 ), indicating that strain MJ01
T did not belong to any of these established members of the genus Rhodanobacter (Wayne et al., 1987) .
The phenotypic and chemotaxonomic characters of R. lindaniclasticus KCTC 12597 recorded in the present study match those described in the initial description of the species R. lindaniclasticus (Nalin et al., 1999) with the following exceptions: R. lindaniclasticus KCTC 12597 assimilates 2-ketogluconate, D-mannose, melibiose, Nacetyl-D-glucosamine and salicin and weakly assimilates D-ribose (see Table 1 ). Degradation of lindane (chexachlorocyclohexane) by R. lindaniclasticus KCTC 12597 needs to be confirmed before the formal proposal of this strain as a neotype strain.
Based on the phenotypic, chemotaxonomic, phylogenetic and DNA-DNA relatedness data, strains MJ01
T and MJ14 represent a single novel species within the genus Rhodanobacter, for which the name Rhodanobacter caeni sp. nov. is proposed.
Rhodanobacter panaciterrae LnR5-47 T (EU332829)
Rhodanobacter ginsengisoli GR17-7 T (EF166075)
Rhodanobacter terrae GP18-1 T (EF166076)
Rhodanobacter spathiphylli B39 T (AM087226)
Rhodanobacter thiooxydans LCS2 T (AB286179)
Rhodanobacter fulvus Jip2 T (AB100608)
Rhodanobacter ginsenosidimutans Gsoil 3054 T (EU332826)
Rhodanobacter lindaniclasticus RP5557 T (AF039167) 'Rhodanobacter xiangquanii' BJQ-6 (EU876661)
Dyella thiooxydans ATSB10 T (EF397574)
Frateuria aurantia IFO 3245 T (AJ010481)
Frateuria terrea VA24 T (EU682683)

Dyella japonica XD53 T (AB110498)
Dyella terrae JS14-6 T (EU604273)
Dyella ginsengisoli Gsoil 3046 T (AB245367)
Dyella soli JS12-10 T (EU604272)
Dyella koreensis BB4 T (AY884571)
Dyella marensis CS5-B2 T (AM939778)
Luteibacter anthropi CCUG 25036 T (FM212561)
Luteibacter yeojuensis R2A16-10 T (DQ181549) T and MJ14 and related species from the Gammaproteobacteria. Percentage bootstrap values .50 % (based on 1000 replications) are shown at branch points. Filled circles indicate that the corresponding nodes were also recovered in one (single circles) or both (double circles) of the two other trees (i.e. the maximum-parsimony tree and the maximum-likelihood tree) constructed using the same sequences. Escherichia coli ATCC 11775 T was used as an outgroup. Bar, 0.02 substitutions per nucleotide position.
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